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(57) Abst ract^ An X-ray tube control apparatus (3) has storage units (32a to e) containing a maximum tube voltage value set module 
(240a)Ta~worming-up module (240b), a limit tube voltage control module (240c), a limit tube current control module (240d), and a 
focus grid electrode control module (240e) of an operation program (240) corresponding to different maximum tube voltage values. 
When the maximum tube voltage value of the X-ray tube (1) is modified, an extraction unit (34) extracts modules of the operation 
program (240) corresponding to the maximum tube voltage value after modification. A communication unit (36) transmits the oper- 
ation program (240) consisting of the extracted modules to an X-ray tube controller (2) and overwrites it in a storage unit (24). 

/*BSt*T7 



03/086028 Al I illll ItllllJI II Itllll lllimmilll Hill IIIII lllll Hill llll IIIIIU III! Illl III 



(74) ftSA: SSJII 3?8t . ^(HASEGAWA,YoshikictaL); 

t 104-0061 sjsss mm-T & i o§ 6 -si mm 

Z? 7 -X h tf ;U ffl£Sfg*$l* &«*?£i?T Tokyo (JP). 



(81) *§SS fSFfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VNf 
YU, ZA, ZM, ZW. 



(84) ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), =y *>7 r *#it (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

— mmm&m&m 



2 4 O^S^emiEfitl&S^Evi— ;U2 4 O a. O* — 5 >^7'> ? ■ *zV=l— )\, 2 4 O b . U 5 V htmESW^E 
Vzl— ;U2 4 O c . U 5^ hiia*IW : Eva-^2 4 0 d &i;7t-*X^»J 'V KmS^Jtai^^^— iU2 4 O e 

A^t>«fiE*tl*Sl^^P^^A2 4 0^X®^zi> hP-^2lcS^lL. IBttSP 2 4 lc±§#^£ 0 



WO 03/086028 



PCT/JP03/04357 



t X j££ sftig «s b * < ft 5 £ V % 5 MH j& # h o fc e 

z> xmmuwmm.x%>^x^ mrnxmrn^Wi^m^ i^it t # t~ mtzxmwvw 
^mt^ wimxm < g<DM*i i gmj£m&&5i£titimz, mum-^^m^m 



1 



WO 03/086028 



PCT/JP03/04357 



mm&m<Dm<Dmmt±. xmwvmjzmn&m&xtitstizAZim&b. mmx 
w & ftWi utv^^^o fc^t: jt tit-?*-** xM±^ms.mR. r. ti iz. m 

<nm&V*-%i'?Tv7'-?*y s 7J*frh. mriB a*j ^ $ *x fc**<f 

10 

*»W©Xj»Wf6»J#*&»±s Xlfttf &X«MftH1IM£«fc J: 9 3*RHW«i1-6Xj» 
f^Mfeffcot, WSBXj»W^f^»S:H!*6bfci:#H:ffiriaXj»«©«*JBE& 

* TftsfcMffffi&t* r ft fcfcNS-t- 5 -?_L# £ -fr 5 «> * * - 

15 -;y/7^/-/a^7A^ ^fettfiax^^j^s^^-^^^ft^ 
20 jMt, ^x^w©l&f^^J^i-s0J^golEm^aJ^-«^^^$^■rv^5^^- 

5o *&m<nxmmuwi5m<D%\<owmz, xmw&ftwj&mtbvitbz 
izmuxm^(D^mEERxfmnffi**fr?tiffite.xm i w&ft® ltv>^^o 



2 



WO 03/086028 



PCT/JP03/04357 



ffi^feM^mz&mistitcm&<Dmtzt ^rr - 

10 ilBS^^^-rSfcfetc, ^P^OX^W$iJ^tt^)S'JO(B!I®^ XJ&WS: 

mmmm-t^xmmmmmmxh^x. Huiax^^ft^wmmmtc^-rs y 

V^y 5 y hftffiW/^7A^, S5IHm^ttJ#^(-«t ^ttm^tL^mriB 

y 5 y hftffii|i|»7 , B^7Att§jfti5*Zt*¥ll!t*«ifcrfc*«f« 

&mm.t \.xmm£<D%vm*w±irz>ti#><Dv * y vm^$&nmzfvy* s 7J»*m. 

5: y b^mj£ffl®y*y'7J*Zmtl^Zmt>^&k*ffiZtzZk*ftmb-t-Z> 0 



3 



WO 03/086028 



PCT/JP03/04357 



zthtb\z&v^ xm f g<Dmjzmnmmm?i£tiitbzizxm*&<Dy % y 
25 aiis^-r^x^w^j^aT'fco-c, t&fax^o^^mflEflti-^i-sy 



4 



WO 03/086028 



PCT/JP03/04357 



v^y hwrn^j^^n^^A^r, m&m=mm¥mz£9mm$nttiiii& 

15 *»M©X«l«fl?J»^ife©SrjO«|ffitt. X^^rX^WM^a^i «9^TOJ 

9 a £ x ^»^IBXj»W*J«i«B©ll=»ilft¥®:»c*^ff Ct^tfe 

lay 5 y hM«EIWfl|7'cr^9AS:ttai-5|f5=}i6ta^^s'^fc % tfrflBXj&tffli!! 



5 



WO 03/086028 



PCT/JP03/04357 



b-rz. 

JtHHW»i-*x«i*«#iiiit-e*>o-c, Wtexj»*©^-yy mc***«£e# 



6 



WO 03/086028 



PCT/JP03/04357 



mxm^nmmw<D$5mfeifo^mzm*: { gm.j£mz.j& ctit^i u muxm 
^mmmmfDmm^m^m^. mmxm'gnmKmn&m^'g.zthtz.m^ m 

-fb^ Mizxm^fflmmmnmwm&mms. mm\Bim^\.x. mmxm^^ 
20 mmm(DAti^mzAt!i-^At!^^^b,mfs.xmmmmmm(omm^m7!)K 

25 c*t,£>KJ; 9, x^^>*^:Wmi£fii^^j5$tbfci:t^t>«^^^/Hb^ 



7 



WO 03/086028 



PCT/JP03/04357 



ana, xmim i vmrntt-tma,® mmm) 

H!5te, ^W«ffi^ s l 3 0 kV-efc5tt©K)^D ; ?'7A2 4 OSr^-Tig 

ID 6 ft. S^WmJEEa* i o 0 k VCfc* h ^(DmYEzfny^J* 2 4 0 £^-f-|21 
10 T?£>5o 

1217 tt. t^fSE^i i o kVC^5i:l©i^o^7A2 4 0 «r*i-g| 
H9tt, ^2^Jg^OXjg|l t WSv/^v i A^«J^O#Jl|l^-r7n-^^- 

15 

(» i mmmm) 

f^«rttMi-5. mitt, x^w i (omm^i-m^m wmm @u: 

Iff^rA 1 2RTfxm*n5&£i£Z>'<V V *A&1 3 5**1,5 «fc 



8 



WO 03/086028 



PCT/JP03/04357 



wso izm&£tix^z$g=7 zxrv y vmM 1 4 oRx^mn^m^-t 
Wi-s. ii7t-*^/y * vmmi 2 0Mi27t-*^^y y k 

10 -7*5/ M 5 0Kfii5»oT, 81 1 7*— 5X K**l 2 0. 127*-*^ 
s/ KtSi 3 0, ^3 7^-— 7J^i/y s> KmfiSl 4 0 ©MgteilEgl;: * 

1 7*—u*?v y K«m 2 o, i27*- 7jx^y ^ k*«i 3 0M3 

«P|512 0a, iP$|51 3 0 aOTP^l 4 0 a t5o 
15 Xiif lit $->fy V 1 5 Ot^5E<7?i«5|tJES:^iPi-S/t»©ll5«EE5B^iaK 

Xi»Vl Wt, XHf 1 tayha-;WW/H 6 ^&8K£;h/fcX*Mf = ^ h 

«W (***mjBEtt©T'C^jfeS*:*/h'fkS , «r5*««fE0[) ^*"C^pg6*Jt-± 
#£ii:-CV^ e 7t-5y^7y7"^7t5i, m 1 7*-#;*^!J y KM 

2 0R:RlJDS*L5«ffi«s*y h*7«JBE*>felbf^«JEK:±3jS9, 7>V— Kl 10 



9 



WO 03/086028 



PCT/JP03/04357 



frtbtkmztitLmm^-ii. ki i o x 9 hmnGLvrnz? y 

YWmi 3 0{C§|o3Se>ix5r b\z£ I17t-*^^P7 K«ffil 20© 
MP £01 2 0 a Sriiai-rSo Mflt ^ y M 5 0 \Z.f%M£tl1t 

f gn,mK£yijm£thtefcbn2y*~-#x?'}) y h*mmi 3 oe>ifipg&i 3 0 

aMl37d-^^/y s> KWSl 4 Otf>fflPg&l 4 0a SrilifiU jE^m 
Pg51 20a, WPIHJ130 a#.tfiBPg|Sl 4 0a Srilig-f-S^ Il^V^L3 

— J*fr? — >fy hi 5 0K^fc-5£. Z—?y hi 5 0 tt: X 5 0 X 

I27d-*^^!j y K«ffil 3 0K:B]iD**L6mffiHlJ: *>mt1rZ> 0 |17* 
y KWil 2 0OT27t-*^^!J y Kttffil 3 OiZftMZtiZ 

ft^tli, ro±5tW^H^l7*-*7^!) KMl 2 0&tf3S2 

"CfeSo @2l^ti9iaIffI^fA(l X&WU Xifnyhn- 
7 2X.XfXm.mmmmWL3 ?rft6, X^ l X>&W=^ 2 te-^- 

Xif3yFa-7 2«, 3 V h n -/HFP 2 2 „ fBHSB 2 4 t UT 

*tB-*-*iHBIf&2 6£{i?L5„ hn-/Vg|S2 211 IBUSP 2 4 Ktei&ft £ fix 



10 



WO 03/086028 



PCT/JP03/04357 



5 7*240tt\ Xj»* 1 ©***«EE« (X**l©ffl«fB*fcttl 3 0 k VWR 
4 0 b, Xi^f 1 tffif D ? ^ Kf 1BEI (y^y hftE 

tttt. j: 9 3 0 k viiv^iiic^^iiSo) zmmt utf 

n,mm\z.wtfe£tiz 0 )&Mm.k vx<gn&.<Dmm*&ik-rz>it}t>(Dv ^ v vmn. 

««HP*S?a— yP2 4 0 d&tf*-^ ! 5 OKft^«JE*SRl*q§tL^«g 
15 ^*5V^^.S©ft/h'fbS:ll^-r5J:5Jz:. Il7t-*^/U >;/ Kill 2 0 

-*X^Py K«fiiflSj»*^a— ^2 4 0 e SrgXTfatofcjSsH*. 

Xj&W«P2£g3te % t&W3 2a-e, ttfflgB 3 4 £.tfiHf i£{f) 

SB3 6«H»;tS. 0 4tt, M§P 3 2 a ~ e (ufett $tlTV^II)^D ^7^2 
20 4 0tf>^v^ — /U&7ik-rmX*hZ> 0 tS-*ftg&3 2 a mwt % 130kV^t>10kV 

^iJ^-e(S< *5*^««JEEItlC»JES-t-5*^ < B f *JEfilSa:3e j e^»-/l'2 4 0 a 
(*^«JE^lS :130kV x 120k V. 110k V. 100kV»0 tffefti 

£*LT^<5«, *&^§P3 2 blcite, l 3 OkVH 1 0 kV^T?t< #5^:*^ 

iffllcMf&tS ^^7 5/7" • * ^a-;i^2 4 0 b (^;Mf«JEfi£ : 1 

25 30k V, 120k V % 110k V. 100kV-) aM&^tbTV^,, 

3 2 c KlHt, 1 3 0 k V^fe 1 0 k V£!]^T-{£< fc5S*W«fi=^-**J&-r5 



11 



WO 03/086028 



PCT/JP03/04357 



5 y h^WSfflm^V*-— *2 40 c (V $ y Mf«JEffi : 1 5 0 k V, 140 
kV, 1 3 5 k V, 1 3 0 k V--0 &&ttl£tlX\t^Z>o fe#iU3 2 d fc!4 % 1 3 
OkV^b l o k vSJ*-Cfi< *3****ffi4tte*tJ£i-3 y^s/ 
^•^3.-^2 4 0 d (!) ^ y Mfflt2fcf£: 3 60f»A, 3 0 0 /x A, 2 7 0/zA, 
2 4 0 fx A---) ^M$ntV^, t&i?ftgP3 2 e (Hfci, 1 3 OkVi^ 1 0 k V 

2 4 0 e (ft*1f«ffiil: 13 0k V, 120k V, 1 1 0 k V, lOOkV-) 

ttjfflgP3 4te, XHf 1 ©t^f tfft^^I^tlfc t ^lu, »tt»3 2a~ 

eK*&^$;ft,Tv^iMis7 B n ; 7 r 7A2 4 o©^*— /^k^K^fr/cftTVtm 
fffia i-at % h © m-r z> mm * ^-r s , 
iiftgp3 6(4, i&mn3 4idj;9**m£nfc#^^— mz& ?>mf$.&thZ>W} 

Wfffllt*, X^l©^— ^feoHSt^JESC-r. XMM«iSiElK3«r 

/W2 4 0 a ^rSHi-rSo I^^Ff-. ttWg?3 4 ft, te#ftg&3 2b~e^^ Zifr^ 

y $ y V^WBtWR^V =l— ^2 4 0 c, J> 5 y hfS^ai^^a-;l/2 4 0 
d^7t-*^/D 5X KWHWW^'^a.— /V2 4 0 e^ttltitS, 

iimg&3 6 a*, teffl£P3 4lJiJ;9ttta$nfe*^:««EE«l9!S ; e^a— 4 
0 a, !?t-^/7y^ • ^a-/V2 4 0 b, U ^ y h W*J3E^J^9^■^^3- — 
/^2 4 0 c „ V Ky hftiai^^i-^2 4 0 d5^7t-^^^!J j/ K« 



12 



WO 03/086028 



PCT/JP03/04357 



4 0 efclj; 9M^5i^n^7 A 2 4 0 •£riife|Blj&&> 
^LTXj^W = ^ 2l£i£{iU 12«£fl2 4Kte*ft£;ft,Tl^i!)fE:7 P c2;/ 

7A2 4 0t±f^f5 o 
H!5te, ft^WEE^l 3 0 kVT$>5i:t©Si^/n^7A2 4 0 Sr^-To 
5 @ 6 l±, S^cf tffi^ 1 0 0 k Vf&5 i t ©If^y n / y A 2 4 0 4r/Tto HI 
7 it. £**«EEdSl 1 0 k VT-*>5i:#^15f^7 e cr^7A2 4 0 Sr^iv 0S£ 
tf, S3fl**tf«JBE«;&s 13 0k Vfc»j££;h/rv^fc<E>«r 100k 

XKlf 3yhn-5 2O»^o^9A2 4-0tt, 0 6 t 

10 IIM^o^7A2 4 0©Tt'H XiRWl <D3z.nMfc*^\zti:otib 

0 6^i-^^y^i~6t^v^mjE^wm»^^^|5gKi^i o 

OkV, 2 0 0j»Ait±#LT^<, Xi&W= V h n — y 2 0>*^— 2S % fff 
HlXlf 1 (D±tt^t7t^oT^f>©^fl (flcihBSM) SrW-aHLTV^. d 

15 flcjtB#IWas2 ^IWCfcofci:*. fSE2 0kV, fllO^A^liM^ 
M«£ (^f^l), Wtt£E4 0 k V, fti2 0;iAOW4«# 
xy7 P 2),Wmffi6 2kV,fll6 0mAM^5^I (^7^3), 
W«JE8 3 k V, Wmtftl 0 0 /* A<D#M&5&mifcZ U7y7 , 4), ^fiff 9 
3 k V.mnffil 5 0 m A©^^i>O s 6 jfrffflWifZ (^7S'/5 KWlttJEE 1 0 0 kV, 

20 tfttft2 0 0 n AO«5 8^rii< (*^y:/6) £ I s 

ms.%.xf i gn,m* J tti : etii 0 o kv x 2 0 0 mAK:_L#H-5 o :©iM^t 

y ^ y hMtJBE«a*l 5 OkV^b 1 3 OkVC U^y btfmtttitt* 
25 3 6 0 i 1 A^f)2 40/iAC 7 7J * ^ y y KttJBEffi (7* — ^ y y K 

mutcTO-rsmffifii) f±v 130 [v] (wm^i 3 0kv©iicMt«r* 



13 



WO 03/086028 



PCT/JP03/04357 



'Hk£ltZ>yV y K«JEE«S) ^bV 100 [V] (flP«JE35U o 0 k V<Db ZlzMA 

yn^^A^tfl^tL^o i-^^>^. *;Mf«JBEttj&* 1 0 5 k VI:II$H5i 
— 5 l^T • 4 0 b 

figj&si 0 5 k VtaS35$tbS»*^t-^^'S'^ , l K43tt5WmjE<it£r2 0 k VK:, 
^j/T^WSttSWftffiffiS^ 0 k V\^*7 L v73iZt3\-tZ> i gn,E.m&6 3. 
5kVC, ^x^^4^*3lt-5WmH^it?:8 6. 5kV(c x 5 K:*5tt5 

fiEI^9 6. 5kVi:, ^^s/^6fcS3»tS«mjEffiS:l 0 5 kvm^ 

y 5 y hftff^^a- 4 0 c. y ^ y hftitM9P«^a M ^2 4 o 



14 



WO 03/086028 



PCT/JP03/04357 



mm\.tc±V 5 y hWttJBE*iJ^1^^3.-^2 4 0 c , V ^ y hflttft^^* 
-7>2 4 0 d^7t-*^/!J y Kffi^ftJfP^- i?a-/W2 4 0 e 

5 (»2^fi) 

fl&K::fcv^cra:ii{MlS3 6 ft, «3E«©«^««JEffidSA^StL5A^J^SXV* 

as 2 mmmmz&\,^x}*. / - h^y ^4 srsiar-t-sfi^jiasxiMr 1 
6\zm^.'&<Dm*: { §n,f£m.$:At)-rz> (S9 2)„ 

20 7A2 4 0^a$tl5 (S9 4), 

iIfs£B3 6fi. S 9 4 Steffi ^fct*)^*^ A 2 4 0 &/ - V =* ^4 

&asflri-5 (s 9 6) . 

fi^FJU*, ;-h/^3y4l:Xif3yfn-7 2l:tiLf;±, S9 6T? 
^*Lfci!l^7 0 n^7A2 4 O^Xifay ho— 7 2 OfEtS^B 2 4 KJtSt 
25 -T5 (S 9 8) 0 

15 



WO 03/086028 PCT/JP03/043S7 



16 



WO 03/086028 



PCT/JP03/04357 



mmmm&fri.x^ mmxm^(DW}^mm-r^mmm<Dts.m.u^^tix 

2. xm^&mmmm^zxmwmmmmx&^x, 
mis.xm ! g<Dm*L i gmj£mfcttfc'rz y ^ h^m.&m^mm.t ltw«ee<dr] 

3. Xiif^SiWtSXiifWiil-CfcoT, 



17 



WO 03/086028 



PCT/JP03/04357 



£411*. r -T 5 XH««I«I|£S. 

4. Xj6iW«rjiiSI^-rSXjlSW«!l^gT?S>oT, 

mmmmzfrvx. Htfiax^c^iti^^M-rs^j^a^isti^^^^nT 

5. Xi^W^Xj^^J^g^^^^iSji^i-SXm^J^feT-feo-C, 

itfrfEx;&f t asfei&£§gteLfc£t^ 

stria x m<g mtm u x v > # a> o n# bo mis c ^ n -t * mM&t* 



18 



WO 03/086028 



# 



PCT/JP03/04357 



mm-r z> $ tv-c v ^ * •> * — 5 > ? r y ■? n ^ 7 ^ * . 

6. x^^X^M^»^J:«j^PS^-r5X^W^^-T?feoT, 

Huisx^w$!i^e©^-ttm^^ % twiEXjjft^^ft^mffi^^xs^fc 

7. X|IW«rX«I^J^fifcJ; 93SHHW»i-5Xj»««!l»*jfe-cfcoT, 
ll&SBX*ft£0>****JEffifc»JSi-3 'J 5 y h^mffimZMmt tTflffOB] 



19 



WO 03/086028 



PCT/JP03/04357 



asm, «tHE»=»jtt^a^»j(ftsn*:««©fifHEy $ y hwhwip^/^a 

8. X^^Ximi ; ^^S{-J:9^Pl»i-^x^l : $iJ^&-cfco-c, 

Btfisx^^j^a^^Ettm^^, a&iaxj»tf©*^:**jBEffii^3s$nfc 

9. Xl!Mf(0ft*MJBEteasA^$*i,<5A#¥fkfc. 



20 



WO 03/086028 



PCT/JP03/04357 



wimxmmnMKmnjzmizttjfcirz v * >y hmm&m^mmt vxmmm^ 

xttmcKti ztitcmii'gn.jzmizttfc'i-z bcozttnn-r sterna t , 

zmntc^ b*<&mt-rz>x&wmwmWo 

1 1. xm { g<Dm*: ! gnmmfcAt>£nz>A*}^®Lb, 
muxmm<DMc*: f gm.mmKMi&irz> v^y h^mmmzmmb vxmnjzvw 

%m-tz>&tii^&Lb. 



21 



WO 03/086028 



PCT/JP03/04357 



*m it tc z t * mm t -r s x m^mmmmo 

!7*-^^y7-7^'7'o yyAlwfTCftJEEffi £ BufSA^#©:tc A^7 £ frfc 

i 4. x^w^f«^w^bfci t^Mtaxi^w^wmffi^^ifm^^^tt 

MIE X^^^^KiLTV^^d i o7b'f+cJLt:^FK{c/^Cfc7 p n'fe^. -eft*! 5 Sffifit 
HfilE X j^W *^cW ttEtt £ X femifpgtt tf> A^3 #S in A*f i~ 5 A^3 * x 



22 



WO 03/086028 



PCT/JP03/04357 



15. Xl»«<0***mBE«lc*trt:"t-6 U ^ y hMJEEffi&Hffifc ttfl 

BaiBX^O^^«ffim*«fffBXj|IW^J^e<Z>A^^a^A^i-5A^^x 
y7b. 

15 16. XifOt^fifflCMtS hffttffitt&Mttfc LtfS 

Huiax^wo^wmffiffi^Bniaxigi^j^^goA^^^A^rsA^x^ 

mmmum?**y* : 7^*mji-rz>mti*Tyzfb 
25 sr^tpn t &mmt'rz>xm i gffl®3r& 0 

i 7. xim?©*--^ ^^^^^J£^R]*^$tv/c:^^c*5v^Tm J ? 1 t'~ 



23 



WO 03/086028 



PCT/JP03/04357 



7 y a Jb^*^:W«M^ huIBA^ * .x zt-^Ati £ frfcS* XVhJz 



24 



WO 03/086028 




PCT/JP03/04357 



M1 




1/9 



WO 03/086028 




PCT/JP03/04357 



CO. 




CNI 



CO 



CM 




cm co \rs 

CM CM CM i 



55 
.A 

T 
□ 

-L. 

A 

n 



la 

flnn 

m 



n 



2/9 



WO 03/086028 




PCT/JP03/04357 



m3 













Ot-5>y7^- : Eva--ii/ p-240b 






'JS^hWWE^^^^i— ;u |^-240c 






'JS^hWWxiK^J^P^i-^ p~240d j 






-y*- *x^UyK««W»^3.— iu |~^240e 







3/9 



WO 03/086028 




PCT/JP03/04357 



© 

CVJ 

CO 

« 



■D 

CVJ 
CO 



* 



_Q 
CM 
CO 



(0 
CVJ 
CO 

* 



-K 



K ^ 
■R 
I 

r\ 



rl 
If 



< 

S O 
5e to 

flB I 

si 



=t O 
fie in 



si 



BE 

T rl 
•O If 



m »f 



O 

CO 



3e 



5* 

K 
■R 
I 



rl 
If 



< 

S o 
fie o 

«I2 



Si 



S o 

flu 7 
Si 



BE 

*! 

Tfc 

■O If 



s 2 

ttd ^ 

5 H 
K:,\ 



5 
o 

CM 



fie 

K f 
■R 

^ If 



< 

fie r« 

is ^ 

$D I 

si 



§1 
SS 

flu T 

si 



BE 

T 

■D If 



ty ^ 

■K :,\ 
gHE{ hp 



> 
o 



5* 2 



fit 
r\ if 



< 

m. ~ 

=t o 
fie t 

iff 
m i 

si 



s o 

fie CO 

bti c 

IP ^ 

IP | 

si 



BE 

I "I 
-O If 



m rl 

00 |fJ 



> 

o 
o 



• • • • • 



• • • • • 



• • • • 



4/9 



WO 03/086028 




PCT/JP03/04357 



240 



m-X^nE. : 130kV/S^m3S: 300 fi A 


U5*yhf »IE:150kV 


U5')/h^*3ft:360//A 


*X^g*yK®JE : Vi30[V] 




WHEE 
(kV) 






OFF& 
8B$FiU~1>r£ 


OFF& 
1*J3~3>y£ 


OFF& j 


1 


27 


0 


1 


5 


10 


2 


54 


30 


1 


5 


30 


3 


81 


90 


3 


6 


20 


4 


108 


150 


3 


7 


30 


5 


121 


220 


3 


7 


20 


6 


130 


300 


4 


10 


10 




^ft 15(min) 


£ft 40(min) 


^tt 120(min) 



5/9 



WO 03/086028 



# 



PCT/JP03/04357 



240 



S^^mH : 1 0OkV/g^©®35E : 200 u A 


U5^htttII:130kV 


•J5^hWm3SE:240/iA 


7^-— *X^'J^KmiE:Vioo[V] 




(kV) 


(/iA) 


0*— S>yT«v^a#Rg(min) 


OFF& 
8B#ftg~1*-.B 


OFF& 
1^~3^ 


OFF& 
3>r£J5Ui 


1 


20 


0 


1 


4 


10 ; 


2 


40 


20 


1 


4 


30 


3 


62 


60 


2 


5 


20 


4 


83 


100 


2 


5 


30 


5 


93 


150 


3 


6 


20 


6 


100 


200 


3 


8 


10 




^tt 12(min) 


^ft 32(min) 


^ft 120(min) 



6/9 



WO 03/086028 



PCT/JP03/04357 



M7 

240 



m^ME. : 1 10kV/g*<§®S!E : 200 u A 


'J5*yMg®lE:135kV 


U5^h^mSSE:270/iA 


■7^-— *X^U l vKmJE:Viio[V] 




©ma 

(kV) 


mnm. 


5>^T^B#F B 1(min) 


OFF& 
8BtFiH~1>rE 


OFF& 
1*3-3*^ 


OFF& 
3*J3fcUi 


1 


20 


0 


1 


4 


10 


2 


40 


20 


1 


4 


30 


3 


65 


60 


2 


5 


20 


4 


90 


100 


2 


5 


30 


5 


100 


150 


3 


6 


20 


6 


110 


200 


3 


8 


10 




•&tt 12(min) 


^ft 32(min) 


^tt 120(min) 



7/9 



WO 03/086028 




PCT/JP03/04357 




oo 



CO 



CM 




CM CO |f\ 

CM M CM I 

2.22.4 



8/9 





PCT/JP03/04357 



CEED 





! 1 














/-h/<V=j>4l::2Hl 













S92 



S94 



S96 



S98 



9/9 



INTERNATIOP^ 


P^EARCH REPORT 


"Tnten^|^^ application No. 






PCT/JP03/04357 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H05G1/32 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H05G1/00-1/70, A61B6/00-6/14 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 ToroJcu Jitsuyo Shinan Koho 1994-2003 

Kdkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan ToroJcu Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 




JP 6-318500 A (Toshiba Corp.), 






15 November, 1994 (15.11.94), 




Y 


Full text; Figs. 1 to 10 


1-12, 14-17 


A 


Full text; Figs. 1 to 10 


13,18 




& DE 69419454 C & EP 624052 Al 






JP 2-5398 A (Shimadzu Corp.), 






10 January, 1990 (10.01.90), 




Y 


Full text; Figs. 1 to 5 


1-12, 14-17 


A 


Full text; Figs. 1 to 5 


13,18 I 




(Family: none) 





|~x"| Further documents are listed in the continuation of Box C. | | See patent family annex. 



Special categories of cited documents: T 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority clatm(s) or which is 
cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later "&" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
01 May, 2003 (01.05.03) 


Date of mailing of the international search report 
20 May, 2003 (20.05.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1998) 



INTERNATIO 



EARCH REPORT 




Intema^^Vapplication No. 

PCT/JP03/04357 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 190022/1986 (Laid-open No. 95200/1988) 
(Asahi Roentgen Ind. Co., Ltd.), 

20 June, 1988 (20.06.88), 
Full text; Figs. 1 to 2 
Full text; Figs. 1 to 2 
(Family: none) 

JP 2000-252094 A (Hitachi Medical Corp.), 
14 September, 2000 (14.09.00), 
Full text; Figs. 1 to 5 
(Family: none) 

JP 6-13195 A (Shimadzu Corp.), 

21 January, 1994 (21.01.94), 
Full text; Figs. 1 to 4 
(Family: none) 

JP 4-87299 A (Shimadzu Corp.), 
19 March, 1992 (19.03.92), 
Full text; Figs. 1 to 3 
(Family: none) 

JP 61-218100 A (Toshiba Corp.), 
27 September, 1986 (27.09.86), 
Full text; Figs. 1 to 13 
(Family: none) 



Relevant to claim No. 



Y 
A 



1-12,14-17 
13,18 



1-18 



4,8,12,17 



4,8,12,17 



4,8,12,17 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



4 



a. -^ep^-rs^ispo^s (Bis#fw5-s (i po ) 




T# t r . C 1 7 H0 5G1/3 2 




b. 'm^zn-yizftm 


SraE«rfirofc«/hRjm (ISKS#?IF#S (I PC) ) 




Int. CI' H05G1/00-1/70 
I n t. CI' A61B6/00-6/14 





B*BBHJ!JKS2MR 1 922-1 996^ 

B*H^IBIIffl«f3S^a 1971-200 3¥ 

B*fflS«Hffl*f36^« 1994-200 3¥ 

03lcHllffllBr3gS»^a 1996-200 3¥ 



Y 
A 



Y 
A 



jp 6-318500 a owss^ttst^) 

1994. 1 1. 15 

&Xs M i - 1 o m 

■£3C* ffc 1 - • 1 0 EI 

& D E 6941945 4 C & EP 624052 Al 

JP 2-5398 A (#5*£rf± A*KfE3f) 
199 0.01.10 
£X 211-513 

Mi -5m 

(77 ^ y-fcu 



1-12, 14-17 
13, 18 



1-12, 14-17 
13, 18 



\><r> 



TTJ H^ffil®BX«i«3feB^tc^$JxytS:iS)tt?35oT 
e>mM<?>1t#>iz.5\m-tZ>ii<D 

rxj mcmm<oibz>xi&-?ibix. %&xmv>%-x&m 
r&j i3-/^>h7r 5 v-xu. 



0 1. 0 5. 0 3 



20.05.03 



m$mmim<n>$>ftx.xf»>x% 

BMWFf? ( I SA/J P) 
S5ffi#-f§- 100-8915 
JfCm85=f ft IB EiStfSMHT S 4 § 3 #■ 



i) /fi* 
•£ffl Wife (J|! 

SIS## . 03-3581-1101 



2W 



9 3 0 9 



3 2 9 0 



8S5SIPCT/I SA/2 1 0 (£?2-;-v>) (1 998^7^) 



s 



Y 
A 



s^mmmmmmmmme 1-190022^ (e^HUffltf^ 
*ttM^n-6 3-95200^) <Dmmizmtt^tz.wmwRTfimm 

1 9 8 8. 0 6.20 
±Xs ffc'l - 2 E 
I&1-2® 

JP 200 0-2 5 2 0 94 A OHcS^rttBSC* 7*4 =0 
2000. 0 9. 14 

mi -5m (77^y-*u 

JP 6-13195 A (tt^th A*«f^m) 
199 4. 01. 21 

mi -4m (77?y-*u 

JP 4-87299 A (ti^tiAWKfftffi 
199 2. 03. 19 

mi-3El (77^-^1) 

JP 61-218100 A 
1986. 09. 27 

mi- 13m (77 ^ y— *u 



1-12, 14-17 
13, 18 



1-18 



4, 8, 12, 17 



4, 8, 12, 17 



4, 8, 12, 17 



f^PCT/ISA/2 10 m2^--iS<D@ZZ) (1 998^7^) 



